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ARSTRACT 
On September 8, 1995, two California residents developed 
diarrhea 15 hours after sharing a sliced cantaloupe. Stool cul- 
ture from one person yielded toxigenic V&X% cholerae 01, 
serotype Ogawa, biotype El Tor and the vibriocidal antibody 
titer was 10,240 for the second person, indicating recent infec- 
tion with K cholerae 01. A third person, who had sliced the 
cantaloupe, had recently returned from Guatemala but denied 
having gastrointestinal illness during or after the trip. Her vib- 
riocidal antibody titer was 5120, also indicating recent infection 
with L! cholerae 01. This is the first reported incident of sec- 
ondary transmission of cholera associated with an asympto- 
matic foodhandler. Encouraging good sanitary practices among 
foodhandlers and prompt refrigeration and consumption of 
sliced fruits may prevent further occurrences. 
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From January 199 1, when the current seventh cholera 
pandemic reached the Western Hemisphere, through 
December 1995, 1,339,812 cases of cholera were 
reported to the Pan-American Health Organization.’ The 
United States reported 199 (0.01% of the total) cases dur- 
ing this period. Of these, two cases were caused by the 
unique strain of toxigenic Vibrio cholerue 01 found in 
the Gulf Coast, and two were of undetermined etiology 
(An epidemiologic link could not be established with the 
first patient, and the second patient could not be located 
for interview.) All but two of the remaining cases were 
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directly linked to travel within cholera-affected countries 
or to consumption of food items from these countries 
that were commercially imported or brought into the 
United States by returning travellers.zB3 This report sum- 
marizes the investigation of those two cases, which 
occurred in two persons in California who had neither 
travelled nor eaten food brought by travellers and who 
became infected with toxigenic Vccholerae 01 in Sep- 
tember 1995.These cases appear to represent an unusual 
instance of secondary transmission occurring in the con- 
tinental United States. 
CASE REPORT 
On September 8, 1995, a 68-year-old woman in Orange 
County, California, developed nausea, vomiting, and 
watery diarrhea and was hospitalized on September 11. 
A stool culture yielded E’brio cholerae 0 1. Three of the 
four other household members denied being ill. The 
fourth, the patient’s 4-year-old great-grandson, had diar- 
rhea only on September 8. A stool sample obtained from 
this child on September 13 did not yield bacterial 
pathogens but was not cultured specifically for Rcholerae 
on thiosulfate-citrate-bile salts-sucrose agar. 
The family denied having travelled or eaten seafood 
recently. Both the patient and her great-grandson devel- 
oped gastrointestinal symptoms within 24 hours after 
eating a sliced cantaloupe at home.The sliced cantaloupe 
had been given to the patient’s son by a co-worker. 
County health department investigators determined 
that the co-worker, his wife, and his nephew had returned 
from a 3-week visit to Guatemala on September 2.They 
denied having transported any food items from 
Guatemala.They reported no gastrointestinal illness dur- 
ing their trip or in the 7 days following their return. Five 
days after returning from Guatemala, at 6 A.M. on Sep- 
tember 7, the co-worker’s wife sliced a cantaloupe that 
had been purchased in California, placed it in a plastic 
bag, and gave it to her husband. She was the only one to 
handle the cut fruit. He took the sliced cantaloupe to 
work that morning, stored it unrefrigerated, and gave it 
to the patient’s son that afternoon. It was eaten by the 
patient and her great-grandson around 5 P.M. that same 
day and was the only food item eaten only by both of 
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them and not by any other family members. At 8 A.M. on 
September 8, both persons developed diarrhea. 
METHODS 
The Rcholerae 01 isolate was confirmed at the Califor- 
nia State Public Health Laboratory and Centers for Disease 
Control and Prevention (CDC).* As part of routine 
national surveillance for cholera, it was tested at CDC by 
polymerase chain reaction (PCR) for the gene encoding 
for the A subunit of cholera toxin.jThe isolate was tested 
for susceptibility to ampicillin, chloramphenicol, 
ciprofloxacin, doxycycline, erythromycin, furazolidone, 
kanamycin, nalidixic acid, streptomycin, and sultisoxazole 
by the disk diffusion technique.6 Zone size criteria stan- 
dardized for Enterobacteriaceae were used for interpre- 
tation of antimicrobial susceptibilities, since interpretive 
criteria have not been established for RchoZerae.The 
strain was further characterized by pulsed-field gel elec- 
trophoresis (PFGE), using previously described methods.’ 
Serum samples obtained from all five members of 
the great-grandmother’s household (except the great- 
grandmother) and from the three members of the co- 
worker’s family who had travelled to Guatemala were 
tested by the microtiter technique for vibriocidal anti- 
bodies at CDC.8 Vibriocidal antibody titers of 1280 or 
higher are suggestive of recent Rcholerae 01 infection. 
No cantaloupe was available for testing at the time of the 
investigation. 
RESULTS 
The v cholerae 0 1 strain isolated from the great-grand- 
mother was serotype Ogawa, biotype ElTor, and produced 
cholera toxinThe isolate produced zones of 6 mm with 
the sulfisoxazole and streptomycin disks and 11 mm with 
furazolidone. Using criteria standardized for Enterobac- 
teriaceae, these zone sizes would be interpreted as resis- 
tant for these drugs.The isolate was further characterized 
as PFGE subtyping pattern 64. Elevated vibriocidal anti- 
body titers indicating recent infection with v cholerae 
01 were detected only in the great-grandson (10,240) 
and the co-worker’s wife (5120) who had sliced the can- 
taloupe. Serum obtained from the co-worker’s wife 7 
months after the initial serum samples were tested 
revealed a fourfold decline in vibriocidal antibody titers 
to 640, further confirming that the co-worker’s wife, 
although asymptomatic, was acutely infected with v 
cholerae near the time of the outbreak. 
DISCUSSION 
Two persons with cholera in the United States appear to 
have been infected with I?cboZerae 01 infections through 
consumption of sliced cantaloupe.The Rcholerae 01 iso- 
late obtained from the great-grandmother resembled 
other recent isolates associated with travel to Mexico or 
Central America or with consumption of foods from this 
region by its antimicrobial resistance profile and its PFGE 
pattern.3z9 The cantaloupe was probably contaminated 
during slicing and handling by the asymptomatically 
infected wife of the co-worker, and Rcholerae 01 intro- 
duced onto the surface of the sliced melon multiplied 
during the approximately 11 hours it was stored unre- 
frigerated. To the authors’ knowledge, this is the first 
instance of secondary transmission of cholera in the 
United States that is associated with food prepared by 
an asymptomatically infected person in the modern era. 
Other scenarios of contamination during harvest or 
distribution are less likely.Vibrios contaminating the outer 
rind are unlikely to survive for more than a few days.l’ 
No other cholera cases were reported in the United States 
between September 1 and September 20,1995, suggest- 
ing that no more than one melon was contaminated. 
The strain of Rcholerae 01 that began the Latin 
American epidemic in Peru in 1991 has been identified 
as PFGE pattern 38.’ Subsequent investigations have 
determined that other global strains of toxigenic ‘c: 
cholerae 01 were introduced into the Western Hemi- 
sphere shortly thereafter.9 One related group of isolates, 
first identified in Mexico in 199 1, which has now spread 
throughout Central America, including Guatemala, is dis- 
tinguished by an unusual resistance pattern (resistant to 
mrazolidone, sulfisoxazole, and streptomycin) as seen in 
the isolate of the case presented here.9J1 Isolates resistant 
to these antibiotics are characterized by PFGE patterns 
15,64, and 65. Because these three patterns differ from 
each other by three or fewer bands, they are considered 
to be the same strain.9 
Persons infected with Rcholerae 0 1, whether symp- 
tomatic or asymptomatic, may excrete vibrios in their 
stools for up to 14 days. l2 Foodhandlers with sympto- 
matic cholera infections can transmit the infection 
through the food they prepare. Epidemiologic studies in 
Truk, Micronesia, showed higher attack rates in house- 
holds where the index patient was a foodhandler than in 
households where other family members were infected 
first.13 Asymptomatic patients have been perceived as a 
low risk for cholera transmission because they produce 
formed stools that only intermittently contain vibrios in 
relatively low numbers. i* The longest documented car- 
rier of Vcholerae was not associated with illness trans- 
mission, despite excreting Rcholerae 0 1, biotype El Tor, 
for at least 10 years.12 
Fruits, vegetables, and other foods have been associ- 
ated with cholera transmission in other countries.r5 Sliced 
fruit prepared by street vendors was suspected as a vehi- 
cle of Kcholerae during outbreaks of cholera in Singa- 
pore, China, and Guatemala.16-I8 Lemons and other acidic 
fruits with pH measurements under 4.5 are vibriocidal.i9 
However, moist carbohydrate-rich foods with pH mea- 
surements approaching 7.0, such as cantaloupe and other 
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sweet melons, may support K cholerae survival and 
gr~wth.~~Although data on Rcholerae growth on melons 
are not available, toxigenic Ycholerae 01 survive on the 
flesh of sweet melon for 3 to 6 days at room tempera- 
ture.” Escherichia coli 0157:H7 has been shown to mul- 
tiply on cantaloupe stored at 25°C (77”F),20 and it is likely 
that Kccholerae would also increase in numbers. 
From 1965 to 1994, cholera infections acquired in 
the United States have been associated with contami- 
nated shellfish from the Gulf Coast and food items from 
abroad, such as crab meat from Ecuador, home-canned 
palm fruit from El Salvador, and commercially imported 
coconut milk from Thailand.2,3 Only one domestic out- 
break of cholera has been attributed to secondary trans- 
missionThat outbreak affected 14 persons and was traced 
to consumption of rice on a Gulf Coast oil rig.’ Environ- 
mental investigation suggested that feces from an ill 
patient had contaminated water used to moisten the rice 
after cooking. 
This case report demonstrates the ease with which 
cholera can be introduced into new areas. In areas with 
clean and protected water supplies and good sanitary 
facilities, such as the United States, widespread epidemics 
are unlikely to occur. However, as in this instance, lim- 
ited spread is possible if a moist food with a normal or 
slightly alkaline pH becomes contaminated by a person 
excreting vibrios and is then held at an ambient tem- 
perature for several hours before being consumed. 
Although, the number of transient asymptomatic carriers 
of Rcholerae in the United States is unknown, there are 
probably fewer than 200 per year, an order of magnitude 
greater than the average number of cases reported per 
year. As a result, outbreaks such as this one are likely to 
remain rare. However, two outbreaks of Salmonella and 
one outbreak of E. coli 0 157:H7 infections have also been 
associated with cantaloupe consumption; in all three out- 
breaks the source of contamination of fruit was not deter- 
mined, but most patients reported eating sliced 
cantaloupe from salad bars. 21,22 The risk of such outbreaks 
can be reduced by general principles of good kitchen 
hygiene, by storing sliced fruit under refrigeration, and by 
eating it soon after it is sliced. 
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